Laboratory measurements of the mobilities and recombination coefficient have always been made with apparatus large in scale compared with a dosimetric ionization chamber and at pressures well below atmospheric. The values to be found in the literature vary with the age of the ions, the percentage of water vapor present and other circumstances, and they cannot be considered appropriate for the newly-formed ions in air at 1 atmosphere during their very brief sojourn (,....,100 jls) between the electrodes of a small thimble-type ionization chamber. A value cannot be assigned to p with sufficient accuracy, therefore, by selecting arbitrarily from published values of a, kl and k2' but must rather be determined for any particular design of ionization chamber by taking saturation measurements under its normal operating conditions. Empirical estimates of p reported by different workers over a period of years for air-filled ionization chambers of similar design have been fairly consistent, however. Thus, for the chamber whose dimensions are shown in Figure 2 .4, p-values of 3 X 10 10 V m C-I to 3.17 X 10 10 V m C-I (1000 to 1057 V cm (esu)-I) have been reported; this variation being within the experimental error (Ellis and Read, 1969; Rawlinson, 1973; Boag and Currant, 1980) . The values given in one publication are out of line with those given in the others, and with the accepted range of values of a, hI and k2' for reasons not yet explained (Marinello et al., 1976) . A detailed discussion of this question of p has been published (Boag and Currant, 1980) . The value recommended for use with air-filled ionization chambers having an electrode spacing not less than 2.5 mm is: p = 3.02 X 10 10 V m C-I (1005 V cm (esu)-l)
In air-filled chambers with very small electrode spacing «1 mm), a considerable proportion of the electrons liberated in the gas will be able to reach the 37 positive electrode without attaching to oxygen to form negative ions, provided that the collecting voltage is fairly high. Although careful measurements of electron attachment to oxygen at moderate oxygen pressure have been published (Chanin et al., 1962; Hurst and Bortner, 1959; Hubner and Klett, 1962) , a considerable extrapolation is required to estimate the value appropriate to air at atmospheric pressure, and it is, therefore, impossible from published data to predict accurately the proportion of electrons which cross without attachment. This free electron component, if large, will modify the shape of the saturation curve and this is the reason given for the low values of p (2.1 X 10 10 to 2.25 X 1010 V m C-I or 700 to 750 V cm (esu)-l) reported by some workers who attempted to fit their experimental saturation curves, taken at high field strength and small gaps, by Eq. (2.3) . It is not possible, therefore, to recommend a value of p which would be generally applicable to narrow-gap, air-filled chambers because a large free electron component distorts the form of the curve and Eq. (2.3) no longer applies. To test for the presence of a free electron fraction, one can substitute oxygen for air in the chamber and so revert to ionic conduction with p = 3.22 X 10 10 V m C-I (1073 V em (esu)-I) (Boag and Currant, 1980) . The difference between the shape of the saturation curve in oxygen and in air will then give a good indication of the magnitude of the free electron component in air. This will depend, among other things, on the relative humidity of the air (Hubner and Klett, 1962) and also, possibly, upon the duration of the train of pulses. If ionic conduction obtains, the collection efficiency of an ionization chamber can be found, without actually determining p, from the ratio of two charge measurements made at widely different collecting voltages. This method is described in Section 2.2.6.
